AMPA receptors and synaptic plasticity: a chemist's perspective.
The ability of the mammalian brain to undergo experience-based adaptations is among its most important and fascinating properties. Such plasticity is reflected in the capacity of neuronal activity to continuously modify the neural circuitry that underlies thought, feeling and behavior. The locus of this plasticity occurs at the level of synapses, the specialized junctions where one neuron receives chemical signals from another. Synaptic connections become stronger or weaker in response to specific patterns of activity. This activity drives regulated changes in the neurotransmitter released by presynaptic neurons and in the receptors localized on postsynaptic neurons. Detailed studies of these receptors have advanced our understanding of synaptic plasticity. However, many key questions remain unresolved, and over the past decade innovative chemical approaches have emerged to tackle them. Here we review these chemical tools and their application to unraveling the molecular basis of synaptic plasticity.